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(57) ABSTRACT 

An arrangement for the rotationally fixed connection of a 
hydrodynamic coupling device to a drive component, in 
particular a drive Shaft, has a first torque-transmission 
engagement formation, which is connected in a rotationally 
fixed manner to the drive component, a Second torque 
transmission engagement formation, which is connected in 
a rotationally fixed manner to the hydrodynamic coupling 
device and is in or can be brought into torque-transmitting 
engagement with the first torque-transmission engagement 
formation as a result of these formations being moved 
toward one another Substantially in the direction of an axis 
of rotation, and a preloading device which preloads the 
hydrodynamic coupling device with respect to the drive 
component Substantially in the direction of the axis of 
rotation. The first and Second torque-transmission engage 
ment formations are brought into or held in torque 
transmitting engagement with one another by the preloading 
force generated by the preloading device. 

13 Claims, 2 Drawing Sheets 
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ARRANGEMENT FOR THE ROTATIONALLY 
FIXED CONNECTION OF A 

HYDRODYNAMIC COUPLING DEVICE TO A 
DRIVE COMPONENT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an arrangement for the 
rotationally fixed connection of a hydrodynamic coupling 
device, in particular a torque converter or a hydraulic clutch, 
to a drive component, in particular a drive shaft. 

2. Discussion of the Prior Art 

European reference EP 0,610,979 B1 has disclosed an 
arrangement of this nature, in which a disk-like component 
is connected in a rotationally fixed manner to the drive 
component, which forms a drive Shaft. A So-called flexiplate 
is connected to the torque converter in a rotationally fixed 
manner, and in the radially outer area the flexiplate and the 
disk-like component are connected to one another by means 
of a clamping ring. An arrangement of this nature is rela 
tively expensive to produce. To release and produce the 
connection, the clamping ring has to be released or Secured 
in a Suitable manner, and there is a risk of the arrangement 
functioning incorrectly if the attachment using the clamping 
ring is excessively strong or insufficiently Strong. 

Furthermore, it is known to attach Securing blocks to a 
converter casing of the torque converter, and for a flexiplate 
to be Screwed onto the Securing blockS radially on the 
outside, which flexiplate is in turn Screwed onto the drive 
shaft radially on the inside. An attachment device of this 
nature also requires a relatively complex fitting operation, 
Since all the Screws which are used to Screw the flexiplate 
onto the torque converter have to be tightened or loosened. 

SUMMARY OF THE INVENTION 

Therefore, the object of the present invention is to provide 
an arrangement for the rotationally fixed connection of a 
hydrodynamic coupling device to a drive component. The 
invention further relates to a method for producing a rota 
tionally fixed connection of this nature, by means of which 
the connection can be produced in a simple and reliably 
functioning manner. 

According to the invention, this object is achieved by 
means of an arrangement for the rotationally fixed connec 
tion of a hydrodynamic coupling device, in particular a 
torque converter or a hydraulic clutch, to a drive component, 
in particular a drive shaft. The arrangement comprises a first 
torque-transmission engagement formation, which is con 
nected in a rotationally fixed manner to the drive component, 
and a Second torque-transmission engagement formation, 
which is connected in a rotationally fixed manner to the 
hydrodynamic coupling device and is in or can be brought 
into torque-transmitting engagement with the first torque 
transmission engagement formation as a result of these 
formations being moved toward one another Substantially in 
the direction of an axis of rotation. The invention further has 
a preloading device which preloads the hydrodynamic cou 
pling device with respect to the drive component Substan 
tially in the direction of the axis of rotation. The first and 
Second torque-transmission engagement formations are 
brought into or held in torque-transmitting engagement with 
one another by the preloading force generated by the pre 
loading device. 

The arrangement according to the invention comprises 
two essential aspects: firstly, the two engagement formations 
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2 
create a torque-transmitting coupling, and Secondly the 
preloading force which is generated ensures that the two 
engagement formations are held reliably in engagement 
during operation and also when at a Standstill. It is therefore 
not necessary to tighten a large number of Screws or to pull 
on an attachment ring in a defined manner in order to 
produce the connection and maintain this connection, as is 
the case in the prior art. 
By way of example, it is possible for the first and Second 

torque-transmission engagement formations each to com 
prise a toothing which is open axially toward the other 
respective torque-transmission engagement formation in the 
direction of the axis of rotation. 

In order for it to be possible to generate the preloading 
force in a simple manner, it is proposed for the preloading 
device to act between a projection, which protrudes from the 
hydrodynamic coupling device in the direction of the axis of 
rotation, and the drive component. 
A particularly simple and reliably operating Structure can 

be obtained if the preloading device comprises a first Support 
element on the drive component and a Second Support 
element on the projection. A preloading Spring arrangement 
acts between the first and Second Support elements. 

In this case, it is preferable for the Second Support element 
to be axially fixed to the projection or for the first Support 
element to be axially fixed to the drive component and to be 
held in an axially movable but rotationally fixed manner on 
the projection. In order for it to be possible to produce the 
interaction between the preloading device and the drive 
component in a simple and reliable manner, it is proposed 
that the first Support element is or can be connected to the 
drive component in an axially fixed manner by means of 
threaded engagement. 
By way of example, it is possible for the first Support 

element to have an external Screw thread formation which is 
in or can be brought into engagement with an internal Screw 
thread formation provided on the drive component. 

In the arrangement according to the invention, when 
producing the connection between the hydrodynamic cou 
pling device, on the one hand, and the drive component, on 
the other hand, it is expedient to ensure firstly that the 
preloading force is generated in a reliable manner and then 
that the rotationally fixed coupling is generated. For this 
purpose, the arrangement according to the invention pref 
erably comprises an opposing force device which is able to 
generate an opposing force which is directed Substantially 
oppositely to the preloading force generated by the preload 
ing device. The opposing force device generates the oppos 
ing force in the event of the hydrodynamic coupling device 
moving onto the drive component in the axial direction, until 
the preloading device has moved into a fitted limit position, 
and then ceases to generate the opposing force, in order for 
the first and Second engagement formations to be brought 
into engagement with one another by the preloading force 
generated by the preloading device. 
By way of example, the opposing force device may be 

arranged on a device which bears the drive component, 
preferably on an engine block. Furthermore, it is possible for 
the opposing force device to be arranged on the coupling 
device or a component which is connected thereto in a 
rotationally fixed manner. 
The generation of the opposing force by the opposing 

force device may, for example, be ended by reducing the 
axial length of this device. This can be achieved by altering 
the pressure of a fluid in the opposing force device. 
The present invention furthermore relates to a 

Subassembly, comprising a hydrodynamic coupling device, 
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in particular a torque converter or a hydraulic clutch, having 
a coupling projection. A preloading device is coupled to the 
coupling projection, which preloading device comprises a 
coupling element which can move axially but is rotationally 
fixed on the coupling projection, is preloaded into a prede 
termined position with respect to the coupling projection by 
a preloading Spring arrangement and is designed for axially 
and rotationally fixed coupling to a drive component. An 
engagement formation is also provided on the hydrodynamic 
coupling device, which engagement formation can be 
brought into torque-transmitting engagement with a corre 
sponding engagement formation on the drive component. 

The present invention furthermore relates to a method for 
the rotationally fixed connection of a hydrodynamic cou 
pling device, in particular a torque converter or a hydraulic 
clutch, to a drive component comprising the following Steps: 

a) moving an engagement formation which is provided on 
the hydrodynamic coupling device onto an engagement 
formation which is provided on the drive component; 

b) generating an opposing force which counteracts the 
engagement between the engagement formations, 

c) generating a preloading force between the hydrody 
namic coupling device and the drive component, the 
preloading force being directed Substantially in the 
opposite direction to the opposing force; and 

d) after the preloading force has been generated, ending 
the generation of the opposing force and thus bringing 
the engagement formations into engagement by means 
of the preloading force, which has been at least partially 
maintained. 

The various features of novelty which characterize the 
invention are pointed out with particularity in the claims 
annexed to and forming a part of the disclosure. For a better 
understanding of the invention, its operating advantages, and 
Specific objects attained by its use, reference should be had 
to the drawing and descriptive matter in which there are 
illustrated and described preferred embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a diagrammatic longitudinal Section through 
a torque converter; 

FIG. 2 shows a partial longitudinal Section through an 
arrangement according to the invention for rotationally 
coupling the torque converter to a drive shaft, with the 
rotational coupling already produced; and 

FIG. 3 shows the arrangement illustrated in FIG. 2 during 
the operation of connecting the torque converter to the drive 
component. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

First of all, the general structure of a torque converter 10 
is described with reference to FIG. 1. The converter 10 
comprises a converter casing 12, which on one Side, which 
faces toward an internal combustion engine (not shown), has 
a cover 14 and a pump impeller shell 16 connected in a fixed 
manner to the cover 14. On its radially outer area, the pump 
impeller shell 16 bears a plurality of pump impeller blades 
18, while radially on the inside it is connected in a rotation 
ally fixed manner to a pump impeller hub 20. The pump 
impeller hub 20 drives a fluid pump, by means of which 
working fluid is conveyed into the interior 22 of the torque 
converter 10. 

Furthermore, a turbine impeller 24 is arranged in the 
interior 22. The turbine impeller 24 comprises a turbine 
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4 
impeller shell 26, which bears a plurality of turbine impeller 
blades 28 and, radially on the inside, is connected in a 
rotationally fixed manner to a turbine impeller hub 30. The 
turbine impeller hub 30 is in turn connected in a rotationally 
fixed manner to an output shaft 32, generally a transmission 
input shaft. A lockup clutch 34, which is only outlined in 
FIG. 1, can produce a rotationally fixed coupling between 
the converter casing 12 and the turbine impeller 24 by 
Suitably regulating the fluid preSSure prevailing in the inte 
rior 22. 
A stator 36 with a plurality of stator blades 38 arranged on 

it is provided axially between the pump impeller shell 16 and 
the turbine impeller 24. The stator 36 is mounted on a 
support shaft 92 by means of a freewheeling mechanism 4.0. 
On the converter casing 12 or on its cover 14 there is an 

axial projection 42, which extends toward the drive unit and 
engages in a receSS 44 which is formed in an end face of a 
drive shaft 46 of the drive unit, for example a crankshaft. By 
means of the projection 42 engaging in the receSS 44, it is 
possible to radially center the torque converter 10 with 
respect to the drive shaft 46. A rotational connection 
between the drive shaft 46 and the torque converter 10 is 
provided by a flexible plate 48, also known as a flexiplate. 
Radially on the inside, this flexiplate 48 is connected in a 
rotationally fixed manner to the drive shaft 46, in a manner 
described below, and radially on the outside it is connected 
in a rotationally fixed manner to the converter casing 12. The 
elasticity of the flexiplate 48 allows the torque converter 10 
to execute tumbling movements with respect to the drive 
shaft 46 in the event of rotation about an axis A. These 
movements may occur, for example, if the axis of rotation of 
the converter 10 and the axis of rotation of the drive shaft 46 
are not precisely aligned. 

FIGS. 2 and 3 show the way in which the rotationally 
fixed coupling is produced between the flexiplate 48 and the 
drive shaft 46. In its radially inner area, the flexiplate 48 
bears axial toothing 50, for example radial Serrations, which 
in this case has teeth which extend Substantially radially and 
allows axial engagement of a corresponding toothing 52 on 
an end side 54 of the drive shaft 46. In the resultant 
rotational coupling position which can be seen in FIG. 2, the 
Sets of toothing 50, 52 engage in one another in a form 
fitting manner in the circumferential direction and thus Serve 
to transmit torque between the drive shaft 46 and the 
flexiplate 48 or the torque converter 10 from FIG. 1. 
To ensure that, when the two sets of toothings 50, 52 have 

engaged in one another, these Sets of toothings 50, 52, which 
could otherwise be removed from one another in the axial 
direction, are held in the engaged position, a preloading 
device 56 is provided. This preloading device 56 comprises 
a first Support ring 58, which is guided in an axially movable 
but rotationally fixed manner radially on the inside on the 
projection 42 of the torque converter 10, for example by 
means of a toothing 60 which engages in longitudinal 
toothing 62 on the projection 42. Furthermore, a Securing 
ring 64 is fixed to the projection 42, for example by latching 
into a groove, which Securing ring 64 ultimately forms a 
movement limit stop for the first support ring 58 or itself 
forms a second support ring. Between the rings 58 and 64 
there is a preloading Spring 66, for example a diaphragm 
spring 66, which is supported on the two rings 64, 58 and 
thus presses the ring 58 away from the ring 64 until the ring 
58 ultimately comes to bear against a shoulder 68, which 
forms the ending of the longitudinal toothing 62, of the 
projection 42 (cf. FIG. 2). On its outer circumferential 
Surface, the first Support ring 58 has an external Screw thread 
70 which can be brought into threaded engagement with an 
internal Screw thread 72 in the recess 44 in the drive shaft 46. 
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To produce this connected state illustrated in FIG. 2, the 
procedure is as follows: the torque converter 10, together 
with the flexiplate 48 provided thereon, is initially guided 
onto the drive shaft 46 or an engine block 74 on which the 
latter is mounted until the flexiplate 48 comes into contact 
with an opposing force element 76. This opposing force 
element may, for example, be a balloon (or a plurality of 
balloons) or a bellows, which in the position illustrated in 
FIG. 3 is filled and initially prevents further movement of 
the flexiplate 48 with the toothing 50 provided on it, before 
the toothing 50 comes into engagement with the toothing 52. 
This opposing force device 76, i.e. the balloon or a plurality 
of balloons, is preferably installed in a fixed position on the 
engine block 74 and, in order to carry out fitting operations, 
can be filled with a fluid, for example air or a liquid. In this 
state, the first support ring 58 with its external screw thread 
70 is then guided axially onto the internal screw thread 72 
of the drive shaft 46, and by Subsequent rotation of the drive 
shaft 46, for example in the normal direction of rotation of 
the engine, the first support ring 58, which is otherwise held 
in a rotationally fixed manner, is drawn into threaded 
engagement with the drive shaft 46, until ultimately the end 
area of the internal Screw thread 72 is reached and thus the 
first support ring 58 is held on the drive shaft 46 in an axially 
fixed and also, in at least one direction, rotationally fixed 
manner. The rotationally fixed positioning of the first Sup 
port ring 58 is achieved by connecting it in a rotationally 
fixed manner to the projection 42 which in turn is fixed to the 
converter 10. In this assembly situation, the converter 10 can 
then be blocked So that it cannot rotate, by external means 
or simply by means of the opposing force device 76. If, with 
regard to the preloading device 56, the Situation shown in 
FIG.3 has then been reached, i.e. the first support ring 58 has 
been screwed into the internal screw thread 72, this repre 
Sents a State in which the diaphragm Spring 66 is also 
Substantially fully compressed and is clamped in between 
the first Support ring 58 and the Second Support ring 64. 
Then, the opposing force device 76 is set to end the 
generation of the opposing force, for example the fluid 
contained therein is released outward, So that the opposing 
force device 76 adopts the inactive position which can be 
seen in FIG.2 and in which its axial length is reduced. Then, 
when the opposing force is eliminated, the entire torque 
converter moves axially onto the drive shaft 46 until the two 
sets of toothings 50, 52 enter into one another, substantially 
as a result of the preloading force generated by the Spring 66. 
This movement continues until the first support ring 58 
reaches the position with respect to the projection 42 which 
can be seen in FIG. 2, i.e. butts against the shoulder 68. This 
is a position in which the sets of toothings 50, 52 have also 
fully entered one another and, if appropriate, the flexiplate 
48 is also slightly preloaded. In this position, a rotationally 
fixed connection has been created via the two Sets of 
toothings 50, 52, and an axial preloading force has been 
provided, which maintains this toothed engagement. The 
axial preloading force is generated by the diaphragm Spring 
66, which is still held in the preloaded state between the 
support rings 58, 64. 

It should be noted that, if appropriate, the drive shaft 46 
can be rotated slightly during the transition from the position 
illustrated in FIG. 3 to the position illustrated in FIG. 2, in 
order for it to be possible to position the two sets of toothings 
50, 52 in a Suitable manner relative to one another, so that 
they can enter one another. 

In addition to the preloading force generated by the Spring 
66, in operation the converter thrust which is generated also 
ensures that the sets of toothings 50, 52 are always held in 
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6 
Suitable engagement So as to transmit the entire torque. 
When at a Standstill, the preloading Spring 66 prevents the 
two sets of toothings 50, 52 from becoming separated in the 
axial direction. 

It should be noted that the toothing 50 is not necessarily 
provided on the flexiplate 48. For example, it could also be 
provided directly on the converter casing or the casing cover 
14, Surrounding the projection 42. However, interposition of 
the flexiplate enables the converter to execute at least Slight 
tumbling movements, as mentioned above, with respect to 
the drive shaft. It is also possible for the opposing force 
device 76, i.e. the inflatable balloon or balloons, to be 
arranged not on the engine block 74, but rather on the 
flexiplate 48 or the converter casing 12. It is also conceiv 
able for some of the balloons to be provided on the engine 
block and some of the balloons to be provided on the 
COnVerter. 

Furthermore, it should be noted that the axial positioning 
of the toothing 50 with respect to the first support ring 58 in 
the uninstalled State is Such that, when the torque converter, 
which is ultimately prefitted with the preloading device 56, 
is being guided onto the drive shaft 46, the external Screw 
thread 70 is already in contact with the internal screw thread 
72, so that rotation of the drive shaft 46 inevitably leads to 
the threaded engagement being produced before the toothing 
50 can engage in the toothing 52. Also, the axial length of 
the internal Screw thread 72 is Selected in Such a manner that, 
in the position in which the two sets of toothings 50, 52 are 
Still prevented from entering one another by the opposing 
force device 76, the first Support ring 58 reaches the end of 
the inner toothing 72 before the diaphragm spring 76 is fully 
compressed or as Soon as this fully compressed State is 
reached. 
By means of the arrangement according to the invention, 

it is possible to ensure, in a simple manner, that an axial and 
a rotationally fixed coupling is generated between the drive 
shaft and the converter without it being necessary to tighten 
a large number of Screws or other connecting elements. The 
only threaded engagement which has to be produced, 
between the first Support element and the drive shaft, is 
ultimately generated by rotation of the drive shaft, the 
opposing force device, for example, ensuring that the torque 
converter is rotationally fixed, or if appropriate a fitter may 
hold the converter So that it cannot rotate. 

It should also be noted that the two sets of toothings do not 
necessarily have to be axial toothing, as illustrated, i.e. 
toothings with teeth Sections which extend Substantially 
radially and can be introduced into one another in the axial 
direction. Rather, any form-fitting connection which can be 
produced by pushing the components axially into one 
another is possible. The important factor is that the engage 
ment formation provided on the converter and the engage 
ment formation provided on the drive shaft are not of 
rotationally Symmetrical design at least in certain areas. It is 
also possible to have an external radial toothing on one of 
the components, i.e. converter and drive Shaft, and an 
internal radial toothing on the other component. 

Although the present invention has been described in 
detail above with reference to a torque converter, it will be 
clear that the arrangement according to the invention can be 
used for any type of hydrodynamic coupling device, i.e., for 
example, also for a fluid or hydraulic clutch. 
The invention is not limited by the embodiments 

described above which are presented as examples only but 
can be modified in various ways within the Scope of pro 
tection defined by the appended patent claims. 
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We claim: 
1. An arrangement for a rotationally fixed connection of 

a hydrodynamic coupling device to a drive component, 
comprising: 

a first torque-transmission engagement formation which 
is connected in a rotationally fixed manner to the drive 
component, 

a Second torque-transmission engagement formation 
which is connected in a rotationally fixed manner to the 
coupling device and is bringable into torque 
transmitting engagement with the first torque 
transmission engagement formation as a result of the 
formations being moved toward one another Substan 
tially in a direction of an axis of rotation; 

preloading means for preloading the coupling device with 
respect to the drive component Substantially in the 
direction of the axis of rotation, the first and Second 
torque-transmission engagement formations being one 
of brought into and held in torque-transmitting engage 
ment with one another by preloading force generated 
by the preloading means, and 

an opposing force device which is able to generate an 
opposing force which is directed Substantially opposite 
to the preloading force generated by the preloading 
means, the opposing force device being operative to 
generate the opposing force when the coupling device 
moves onto the drive component in the axial direction, 
until the preloading means has moved into a fitted limit 
position, and then ceases to generate the opposing 
force, in order for the first and Second engagement 
formations to be brought into engagement with one 
another by the preloading force generated by the pre 
loading means. 

2. An arrangement as defined in claim 1, wherein the first 
and Second torque-transmission engagement formations 
each comprise a radial toothing which is open axially toward 
the other respective torque-transmission engagement forma 
tion in the direction of the axis of rotation. 

3. An arrangement as defined in claim 1, wherein the 
coupling device has a projection which protrudes from the 
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coupling device in the direction of the axis of rotation, the 
preloading means being arranged to act between the projec 
tion and the drive component. 

4. An arrangement as defined in claim 3, wherein the 
preloading means includes a first Support element on the 
drive component, a Second Support element on the 
projection, and a preloading Spring arrangement arranged to 
act between the first and Second Support elements. 

5. An arrangement as defined in claim 4, wherein the 
Second Support element is axially fixed to the projection. 

6. An arrangement as defined in claim 4, wherein the first 
Support element is axially fixed to the drive component and 
is held in an axially movable but rotationally fixed manner 
on the projection. 

7. An arrangement as defined in claim 4, wherein the first 
Support element is connectable to the drive component in an 
axially fixed manner by a threaded engagement. 

8. An arrangement as defined in claim 7, wherein the first 
Support element has an external Screw thread formation 
which is engagable with an internal Screw thread formation 
provided on the drive component. 

9. An arrangement as defined in claim 1, wherein the 
opposing force device is arranged on a device which bears 
the drive component. 

10. An arrangement as defined in claim 9, wherein the 
opposing force device is arranged on an engine block. 

11. An arrangement as defined in claim 1, wherein the 
opposing force device is arranged in a rotationally fixed 
manner on one of the coupling device and a component 
which is connected to the coupling device. 

12. An arrangement as defined in claim 1, wherein the 
opposing force device end is operative to generation of the 
opposing force by reducing axial length of the opposing 
force device. 

13. An arrangement as defined in claim 12, wherein the 
axial length of the opposing force device is changeable by 
altering fluid pressure. 

k k k k k 


